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(54) INTERNAL POWER VOLTAGE GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide an internal power voltage generator which can supply 
stable driving voltage for semiconductor devices. 

SOLUTION: This device is provided with: a switch control means which applies the external 
power source voltage to an internal power voltage applying line when external power voltage is 
equal to or lower than the prescribed voltage within an operation power voltage range, and which 
controls so that the external power voltage application to the internal power voltage applying line 
is stopped when the external power voltage exceeds the prescribed voltage; a first reference 
potential generating section which is controlled by the switch control means and generates a first 
reference potential by using internal power voltage supplied to the internal power voltage applying 
line; a second reference potential generating section for amplifying the fist reference potential 
and generating the second reference potential; and an internal power driver for generating 
internal power voltage on the basis of the second reference potential as reference and supplying 
the generated internal voltage to internal circuits while feeding back the internal power voltage to 
the internal power voltage applying line. 
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- FjWRJMIEQVS SCCSSRSti^PMOS F5>y 
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SF7>y**N134, PM0Sh7>^^P14 
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OB. 74 y*»6 0fcMl/T±KOfc<fc5fc> rtgPH 
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-a (V) ) KW>t, tt»«K*EVEXT4l*i8Mli 
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[0 0 3 3 ] 7^iWSP5 0(DS*mc^^r, NM 
OS h?>y**N 1 2tt#-(*-FJR : f4l/C, PM 

os h?>y**p i attfietsR^ii/r-en-ptiSHte 

T*. Bt5E«BK±©^»«W*EVEXT*s 
E|lJjD3ft£4, NMOS h7>yx^Nl 2##->* 
>U ffit/i*f 4bT0PMOS h7>^*£P 1 3fc 
ASmEBTtCio-C, PM0Sh7>^^P13i 
NMOS h7>^3?Nl 2 4©S8ftj&CCB. — ©DS 

[ 0 0 3 4 ] 7 4 * *«HMK5 0 tcEPJnShi^««« 
HEVEXT4NMOS l-5>y**N 1 2SOTMO 

EB> PMOS F7>^^P 1 4iNMOS h7>i> 
X£N 1 3 ir«^E3tifc-f>^-^*Cj;0JgKSn, 
^ * I V 1 I V 2 K J; 9«&3ftrfflfflHB# 

s i iurai^5tii>c 

[0 03 5 ] fl-SWiKWEV E X m *2»f** » :/<£> 
IW«W«E«lirtO^«EfelT , t?***»^, 

jgWEVEXT**, NMOS h?>y**N 1 2StfN 
1 3*^->^>L^C^-U^t*Wl PMOS 
h5>y**P 1 3 4 NMOS h5>^X*N 1 2 4CD 
SStt^(D«EB^BB«jR«EVEXT, BP*n-U^ 
4ft *K CftfcJ^TNMOS h7>y**Nl 3#* 
->*7U PM0Sh7>^^P14iNM0Sh 
-?>^X#N 1 3 £ ©gi^lEfcWlllEV E 
XT, IHJfeP~W<;U4&£. ffcoT, ftJK«J8Pm#s 

[0 0 3 6] C<D4# 4 *-f ?*«6 OOPMOS h5 40 

>yx*p 1 2#*->*>3tit:, j^ss«aa«EVE 

XT^rtSBmiSmEQV I NTM^>i«5 

Jwt««Ev e x t «m 1 1 0 © 

[0 0 3 7 3 ^^ fl-S«««EVEXm ¥$f* 
* 9 ^©»fW»mE«SHrt©WSE1tE4a^^»^» 

WWIEVEXT**, NM0Sh7>^d»N12Ry 
N 1 3#*->*>'$"&>W U^"C&ftB, PMOS 
h9>y**P13£NMOS h^>y**N124© 50 
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ffl/t&OWB*. NMOS h^>y**N 1 2©*>fc 

i^ta-i/^i&O, ctucj^TPMOS 
y**P 1 4***->*>U PMOS h?>y**P 
1 4 4NMOS h?>^X*N 1 3 4CDjg$;£cDSE 
B, ftSBWSWEVEXT, Wfc'W U^ifc*. S£ 

[0 0 3 8 ] C©4£, X>f 7*3P6 0CDPMOS 
>^X£P 1 2B#~>*7 3ftTJ*SR1IMSEVEX 
TiW»»iSWEQV I NTEHJD9-Y>4©SBl»*J|IItfc 

5rt»«W«EQV I NTO*#S 1 Smm{4^*gP 1 

octEPJjasn&o 

[0 0 3 9] Ctr, X<f 9*Mmi5 0B> «F^m 
E, mtf2V«Tr^SWliH«EVEXT4rt»* 
jgflEQV I NTH«n9-f >i**Sa»3ti*J:5«:x-f 
9**6 0ttHftU «BE«E*iBAS*ErBS«^ 

Htt3n*«fc5«:^-f 9^»e otwflw-i. 
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#s HC, ftfBWI'CbX?' (Hysteresis 
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[oo4i)«i«, * ^ v ?nm$ sow, fttmm 

HEV EXTifilMti^s 2 V«±r j*»«iS«E 
VEXT4ft»«WlEQV I NTI^^>4<D«tt 
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HEV E X TWmTtZm&s l V«Tr^8P*»«E 
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B, fi^WEO 1 VHTTjW*WtEV E XT 4ftgR 
m^mEQV I NTE|Jj«7>f >4*«ttf Sttf^*tf 9 
J:^JCTec4fepI^r** 0 
[ 0 0 4 3 ] H4». 3(^©a«CM«(W)»«tt:«*rt 

»*»*E«4i«*^'riiHnar*o, x^7^«fB 

W5 5B. JBlS**t4«4»l 0^6ffl*3tifc»l 
S?$m&v r 1 4*2ffl»«tat»*»2 0*6ffl*3tl 
/c»2afSI«{4vr 2 44K0ji*, Ch6«Cj£i;r« 

[0044] ccv, 74 v?mm^5 5*m>tcm<D 
mm*, a 3 cc^ u tcm&mm t ^wc & , un« 

[0 04 5 ] H5B, H4CC^Ufc^^7^*(lfflI«5 5 

[0 04 6] H5Cc^3<irt*4J:5Cc, x-r^^HW 
» 5 5 tt , V - WW 2 «Sj^ff«n«E V EXTiC 
SBSlSh, y-h3&SHU-f>4«KI3titePMOSh9 
>^*P l 5 4, v-xRiyf^;i/^^SU*«»EV 



9 

EXTlcmmZft, FtfPMOS F?>^X£P 1 
5©y- hig^SftfcPMOS F5>^X*P 1 6 
FW>#PMOS F^>^*#P 1 5<DFM> 

&cjg^s3ft v y-h^c»2SW{4vr2w»p$n, 

^^*s«Jft*EQVSSCC««lShfcNMOS h^> 

6CDFW >£gM&3ft, ^l/^^NMOS F^>^X 
£N 1 4<D>W*Kffi|*3ftfcNMOS F5>^X#N 

15i, NMOS H5>y**N 1 4fttfNMOS h5 
>y^*Nl 5©*«V-Xi«»«EQVSSiOlB 10 
KJSttSft* y-hCC^lS«Sffiv r l#TO]3ft, 
^l/^W«*«ffiQVSS(cSai3tifcNMOS 

XTCCjgRSft, y-h^PM0SF7>^^^P16 
©F W>£J8«3ftfcPMOS h 1 7 

<b, pmos F^>y**pi i tmtm&Qvsst 

ft, ^;U^3i^«EQVSSKS8IISftft:NMOS F 
5>y**N17£, ^W«K«EVEXT4«flWlE 
QVSSt©BCCit^Jg^Sft, F^PMOS F^ 20 
>^X£P 1 7R^NMOS F5>^*#N 1 7 CDS?! 

*ts 1£;W?*8I$6 OKtitfrf SPMOS F5>y* 
£P 1 8&O*NM0S F^>^*£N 1 8 4£{i;iTflf 
J$3ftTl>5 0 

[0047] coi^aflwt^rrs^-f »^*«»5 

5B, PM0Sh7>^^P15MT16, NMO 
S F7>yxSN 1 4RtfN 1 5*>fc«teS3ft, miS 
*£H<iv r 1©A*«:J:0 -f*-^Sft**U>F 5 

Nl 5©y-hiC«»Sftft:i1-»«W«EVEXT4» 
2K*P«{4v r2i©i«C«t-5tPM0S r7>^X* 
P 1 7©y-F©mEU^£zfc£U COIEU^ 
£»l*iWtttv r 1 ifclfcDTWESftSPMOS F 
7>^^P1 7 4 NMO S F7>^X*N 1 7£<Dlg 
Hfi©*!!^;^, PM0Sh7>^X^P18W 
NMOS h5>PX£N 1 8rfllJ$3ftfc-Y>^-#&C 

jrDjgfeur, mmm^s itixmtz* 

[0 04 8 ] W*. 9mWgMEEVEXT#* 

9 ^©ttfp«K«EE«HrtK:i5tir» 2 v r 2 40 

JWT©i££. IW«t#s lBO-U^rttJ*Sft*. 

[0 04 9 ] t©£*> X>f yft/td 0©PMOS F5 
>y**P 1 2B*->*>3ftT, JWWIWtEVE 
XTirtSWWIEQV I NTHJHO^-f>i*«*IS 
ft, j^»*j(WEV E X TjMH 1 ffiS*tt»ft» 1 0 <D 
W8BW8WEQV I NTElWJD^-f >CCA*3ftS. 

[0 05 0 ] ?I-»*««EV EXTft 

^ ^©»^«ilB«EfBHrt«:*j^r»2»2Si«fi[v r 

2 wwms iwuwoivmzti 

£o 50 
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[0 0 5 1 ] C(Dit, *-f?*«6 0CDPMOS F 7 
>^X#P 1 2B*->*?3ftT, ^SPmiSmEVE 
XTiflSWWWBEQV 1 NTEPftl^ >£©««#» 

3R3ft, rt»««*EQv i nt©*jw» i mmmm 

^1 OKEMDSftS. 

[0 0 5 2 ] CCT\ ;W?**I»»5 5B, 
mMYtoUmKm^hHROrty-T*? (power up) 
HiSJeWfc WBt>* C £#t?S 

[0 0 5 3 ] BP% % C<DW*PHK*^*7-r»^H»i 

[0 0 5 4] *jHf6cD^^#S|^epmagSE^^g 

i s^wi^SB i o Us m'mons.mmfcte^x 

B> ^»*jSWEVEXTiW»«W«EQVI NTEP 
1to5 4ybifiX4 ?*«B 0*^LT»»3ft*CiK: 
J: 9* flSHWIEVEXT, WfeiWSEriffl&Sftv 
*©ft©«E»HK*Jli*tB, W®WVEXTi 

o»«w*H»3ftrrtW«»«EQv i NTmxwm 
[0055] c(Dram?imEQv i NTtt, 9i%mm 

fBEVEXTJ:Ofc«EO^b*5>3&l^26, 
L/cSlilSfivr 14#fi£3tfSC4#-CS, CO 

mis^mtivr ncj=^t;fli2^«a#&£»2oa 

EQV I N T4£j«T 4 C 

[0 0 5 6 ] *XJS<D^CC^SrtgPmiSmE^^g 

XT4«ttCciK3£Lr^S. B, DB*ft*ft, *»W 
SC%m 1 aSS*ffl v r 1 , ramM^EQV I NTCD 

K:ia«^»«W«EVEXT4A*0fc«^ Wtffi* 
tiCMmt&is * * U-f a D , *ft*ft, 

«£*Ba«OWiaW«fi[v r 1 , !^g»©rt»«JSM 
EQV I NTOSe{t*^l/T^S. 
[0 05 7 ] HBB, i/5aU-^a>#S*CD#«E© 
St^WC*l/c^77t&^e 06te^3ftTt> 

i> j: 5 k s ^ -f y 5 0,5 5 (ommman s 

1B> ^2Vrffl^3ft, CfttC<fcoTj1-««ifi»EV 
EXTirtgpmiimEQV I NTB«D9-/>i*«JfiH3 
ft^> 0 

[0 0 5 8 ] H6^6, *«WK«SWl»l«ffivr 
1 (B) B> *«f*^CDtt^SaSSEISfflrt («2. 
5V6Lh) Ccte^r, ^*S»}CDS«m{4 v r 1 (A) 
4*tt9. -^(DS^mE (B) «B£3tfSC4**H 

[0059] a6icsi/r>^ *u-^a>ts«©— as 

M?«L/c^77 7 ft 8 tC^To 
[0 0 6 0 ] H7B, HBO^^ytcteC^t:, SI1SISI 
m&vr 1 (A) , (B) WrSS^tJfcfcl/fc^ 
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[0 0 6 1 ] H7«:7j*3*va>aJ:5«:. t&ffiffiv\t 

mmmmnv ext mmt * tc#t i mmntt v 
r i (a) a&jcsifciwirr*. 

[0 06 2 ] LfrU *^M(C#S» lSISISfiv r 1 
(B) ». ^WRWEVEXTaflWOl/T^ ftSPH 
8SWEQV I NT(c<fcoTgil»iii*ffil8£8Bl Cmd 
S«WE#ffil&3*iaWEE«H (#2. 6-4. 5V) 

[0 0 6 3 ] 08tt. 06©^9 7CCte^t, ftgflmS 10 
HEQV INT(C), (D) {cHr*at»4tfc^l/fc 

[0 0 6 4] BSttmStTCVS^K:. ££*SJI5-C« 
JWWI1EV E X TjJUSJirr *{cm>rt»«K«EQ 
V I NTrt^Wtttl-f 3. 

[0 0 6 5 ] L#>U *^(C^Srt»««i^|£QV I 

ntw, ^spmjsmEVEXT^tjWiDbri. rtspm® 

mEQV I NTKJ:-3Tl&lS!»mftf8£Sin 0^©S 
W«E*««l&SnS«E«B (»2. 6-4, 5V)K 

[0 0 6 6 ] «±©<£ $IBiKK:ff*A8|HfSNtE 
-£©3? 1 fflSfi v r 1 41«SEi b 
tffiOSCilCfc-jt. SJE&rtWWWtEQV I NT 

«> H9«c^Lfcj:^(c. mimmmam^i oi. 

» 2 aiimfilfeigP 2 0 SO' 2 1 t . MSIgffi F 7 
-4 0RO*2 2i4iIA-C^fiS3nr*>J:<, ±IBt,fc 
rt»«W«EEQV I NTKfllRT, m2S«*fi|ffigB 
2 0SO t rtSBS?KK7^^-4 OK^oT, *v?&W 30 



* [0068] 

[»W©»*J JJBOfcJ:5K:> $|&WC#SF*j8|Wg$( 

«D a D ©*Si0|6l±4oieiiTS^il4#f 
[0H©1«*«^] 

[HI] S£*©rtant»«E ?g£«g£^T 7' a 9 * 
0"C#>3 O 

[02] $!6W©H*te©J&«}C&Sf*3m«B«E$£ 
[S3] #26W©**6©0«fc&*ft$«K«EI&£ 
[04] #|6Wcrasrt»5*ffi*E8£««©5?iJ©* 

[05] ei 4 jc^ b ttftmLmnE&£&w<D 

[06] *»wtc{*srt$«w«E?&£8tcNr & 
^mmmmtm 1 SJ»mjaso*rt8i5«?f«Ei©'> s 

[07] 06^7nT^7©rt, mimmm&vT i 

[08] 06CC^T^^7©rt. rtgpmiSWEQV I 
[09] $$9!tcft £ft»*!B1tEB&£B© 3 6 K 

io m\ wtmstmm 

2 0 SI2^«tftA£fl! 

3 0 7, h U^mESB 

4 0 ftglMiSK'?-^- 

5 0, 5 5 

6 0 X-Y*=f-g|5 
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